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«J^^{THE APPARATUS AND METHOD FOR 
PREPARING SYNTHESIS GAS BY USING BARRIER 

DISCHARGE REACTION) 

^^^7}±$] ;H1S«<J^<H1 ^^V^<^14. 

[2] ^'^7>ife- ^ol^^S ^1 ^^5*1-^ 7>:tS., O. dU^^^I 

^«:^-S-i ^^<=>l5^-§-ol 5l4.'a«J:^^S.^^7}>:^^^^7]->.l-7l^ 

^ 5acf. ^^'^ ^"a^-^S. -gr^Slfe €^7l-i 4^^^ 

^ol7>>il- ^7l 7M'H1 ^*fl ^'*^7)-:iS. ^^^^ ^ <^11- ^^^S. *H 

^« ^y7l ^ ^ 7}dz^JL W. 7}^^^- cfl Jl^j <?] "8r, CD 3.3.^^ 

0] :^ 01) 1: ^ A] <H1 £fe :LV^ ^ ^S. ■i-<^ ^ ^ (7Xtt) 7>^^1- , © ^ 

^Sl-^4l7>>::(i^l^.'Hl^-HS-^-^f^f-)-M-H^-^-fr -^^I'SS-l- oL^i^i 

^7l 4 ^v-§- A] 7) ^ ^7] 7fl ^ el 5. "J , ^1 ^ 

^4i-<a't>^fl4:-«^l-t]:SHVdil- ^-2.3. t}^ ^^7}^7} ^Jcf. 
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^f-2^^S.4-§-S]aL$jl^i^,cl]t!:'?l^-^^4«1 ^10246079:^ ^ cHtl-?!^ 
^7)]^*] 1996-0009892J:o1lAii4 ^o] pd,Rd^ ^ofll- ol-S-*}?!^ 

clival o]A>5}-^>4::7H^'g6l 5afecfl. nfl^S] o]Aj.s}.^>j, 7i|:g idV^-O. ^|.7|5}. 

[^t). HV-g-^ 1] 

CH +CO <-»2CO + 2H AH = 247kJ/mol 

-LV^^ ^«ll*>7l ^?!r l-el-sn]-!- oj^t ^ 

4^^^^^^ ^n^^:^ 7MaL $1-1- 

^^J'^o.s. Ml) Alt]: -i-^y^^Sl ^'«7lolcl.. ol a^i^g^ o]-%-t}<^ ^^^7}^^ 
43l^^ ol 7\^] 7M1 Al £l $i o.n^ , a Cfl jl^ ^ oil S.Ai ol 

^^6284157 J:, ^16045761J:, ;«ll63264075:. ^^116284105^, ^l6027617Jl, 
^^1613627831, ^16326407 J: f-ol 9X^. 

HEM, oil: ^^*1 ^7l«j-^d^ ol^tl- t^^7}>il- 42,^^ ^^S., 

>a'y5|fe^>g7>i;zs| ^s.7>^;^l ^ei-cl-. "^^v^^s n€\o] ci^^v 
^'y7l-ifil .;Hl2:<HlAi ^51-^-8:50% ^^S. i4e1-\+c1-. uj-e^-A^ JL^HS] 

^'^j7l-i:rl- ;5ll2:«l-7l ^SflAife oil- :g-;^o)) ^el^^o) ^7fS. ^.0.^ ^^^l 

t!:^. 7iesl qJi^ofll. ol-g-g].^ ^-i-^S. 700-800 "C^l^i 95 % 
nl)^4 c] AVsl-^^s^ ^Sl-i:-i- Slcf. «V7l jl HI 5wt% Ni/Al #"11§ 
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CC) 






H/CQHl-i: 
z 


CH 


CO 


CO 


H 

2 


200 


0 


0 


0 


0 


0 


300 


1.36 


1.82 


41.95 


13.16 


0.31 


400 


18.51 


27.16 


42.57 


33.17 


0.78 


500 


51.15 


63.40 


46.90 


43.65 


0.93 


600 


81.86 


88.62 


48.10 


49.41 


1.03 


700 


94.82 


96.81 


48.71 


52.07 


1.07 


800 


98.73 


100 


48.52 


52.75 


1.09 



^^^^^^ 7>i S] oil £ 0)1 ^, oil ^ ^. HS.^, iES-l ^. 4^ -i-^ 
l-ej-Sn]. v9 .2- £7} fe;^) ^]^^^2.x>}S] ofl^ofl ^nflol o) 

-g- 'i^^ l-e}2:4i2l- 7M-§- ^''fl. ^ 200 °C vfl^l 400 °c 

vfl«.S..^ojAlfl7l ^tb<?l<a^(l),«J:-§-7lfil tfl^^^(3), 

^^^,(5),^"ii"j-§-i:-B-£*>7i ^^^^(5)^s. o]^c]^ >8•«a•B1^^^<H 

«i-§-7l vfl-^ofl ^tJi)7l- nfl^ 7fl^-§- ^Dflf'CS). ^7] 
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^^*H l-el-^^l-l- '^■'^1^1^171 ^t!- ^^(6), ^^71- -f ^-IKIO ^ 11), 
«H#^l''l7l it^H ^^^5^^ >^V<JV 

[20] ^7] ^t^l, ^11:21 ^^«1-i-a: ^ '^^i 

[21] ^7] ^d^^S.^ £^ 4-8-^ ^ Si-^H. ^7] tfl^^^O)^ 

Oi e] ^ BUS. Al-§-^ ^ $1^C-|1, <aiV^^ o] ^^-y,.^^ £^ 

[22] ^1-71 S\ 4^d^(4)^ ^7] ^o] 4-§-^ ^ $1^^ . ^(5)21 

<q «.oi] 1 mm ol^K H]-^^*Wfe0.5 nun S3=7ll S^«H 4-§-t^ 

^S. ,o]v^,^^ -^5.7] M- £fe o] 6] -8-t.V 

[23] ^7] ^^j?t(5)^ «d:-§-7l5l o]^^ «^V^ 

<y«]:^^S. ^ ^^ofl/^i >^>-§-«>fe ^^§^(5) <*1-M2l-, -^^^-^ 7Hfe £€• 

[24] -^^-71 ^^(6)^ Jaf - 1^ ^^4- 4-§-^ 5a-^^. «>^^«l-7fl^ 

[25] ^7] ^"11^(8)51 #^11^ °fl^ #Bfl, 

qr^^^^nfl, ^J-^El^^ ^nfl^ "yr^SlS^^ #n]|S. ol^o^^ ^^S.-fE] 

m. 

[26] 'S-71 ^nfl ^ :^(5) vfl <»11 '?V-§->^ «»1 Si^ -^H^ -^(glass wool)!- 
-fl-elT'^-i: ^ft #nl|^(8) ^ ^4. 

[27] ^7] tifl^ 7M-§- #^11^(8)^ 7>'S^^1(4) 7^01^1 ^ 1/20 ^^1 

^ 1 Mfl^s.. «>^^*V7fl^ ^ 1/10 ^js-a-i- ^^l^S. W. 

[28] ^7] 7l-*i^J-^l(9)^ ^''ll-^-^^J 7}<iol pfl^V 7M-g- #it(8) 

^l-ofl ^^1*1-^^, ^7lS- f~ir 7><a^J-^1 1- 7l-^5><:«^ ^£7> 200 

X vflxl 400 -^^1 5] t!:4. ^^7) ^£7]- 400 "Cf- 

a:4«>fe ^ -f "HI ^^-§-^ ^ ^1^^ ""1 t <H ^1 Tfl S] ul. 200 "C a] "J-ofl ^1 ^ 
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[29] atlr, ^ ^^--y- ail ^ "J"^ "^^-s^ -^l -§-«l-'=^ ^1 

^'L>4;S^^i-S.-^El ^^^7l->il- 42^t}7] ^t}o^, t>^7lfi1 t-i- 
^X\6\] ■^^d^]S] ^f-i: ^(5)0.3. o]^o]^ tiV^7l i^^i #°flt 

^^7] 4 1 ^7)1*11 ■S-£7>200°C 400 TS. -a-^l^l'S °fl^^ 
^i-'LViiSl-^l-^ ^^«H tl^J^d)-!- f-'^H «U-g-7l vfl^S. ^"^t}^ 4 2 

a}-§-7l^ Sl^^^(4)Pll ul^*a-2^ ^^(6)-i- 'y7l-eVo^ ^;^^^(5)0.s, olf-ol^ 
^Vo.7| ^ «.oii ^e^2:n>l- A|>^^Al^ ^>a7l-:iil- :^3i^}^ :^ 3 ^ ^7] 
3 ^Tll-^jAi ^^^7>>:1- ^-g-7l5| Hfl#^(2)l- -i-*!! 51 ^S. 4 4 

[30] ^7] ^^±^^^^ o] ^7] 1- 5L ^^S^E^ -a ^ € 

[31] -^-7] 4 1 ^^1^1 7ll^-§- #nDf^(8)S] ^Dfl^ iJllf}: 7l|^-§- ^«llS.Ai. q^t 
^vl :f\^^ #n|l. o^^S]^^ #ol] ^ <^^S1S^# #"115. olf-o]^ 

[32] ^^71 #nl| ^ :t(5) ^ «Hl aj^^j Sife -frsl -fi-(glass wool)-t 

■frE]^^^ nfl^ 7m-%- ^i#(8) «mi ^ 5acf. 

[33] ^7] ufl^ 7M-§- #«11^(8)S1 ^Hfe ^^7] 7l-<i^*l(4) ^o] fi] «^ 1/20 

^ 1 «fl ^ w>^2i ^ ^-^ 1/10 £*a -1: -^S. ^4. 

[34] ^7] 1 ^Tflfi] 7><i^J-^l(9)^ 71-10] >a-7l 711^-g- 

^til|*.(8) « ^ofl >^A1S1D^, :a7lS ^4 AV^^ ^ Sa^l. 7>«i^^^11- 71-^eH 
^£7f200»C vfl^l 400'^S. M^l^ ^^^S. ^4. o]fe ^^7] -S:S.7l-400 
■ "Cl-^^l-*}^ ^^ofl^ «J:-§-^ t-H^lTfl £luL,200°Cal'LHl'Hfe 

^^t]:^-§-<^l 1*^M-^1 ^7] Hfl^olc]-. 

[35] ^7] ;*ll 2 ^^^4 ^-iV^iS^^l-S] ^^A], 0]%$] ^W-t^ ^ 

ig^oil ;git] >^1"§-^ SX^"^, «l-t^«Wlfe 1:1^ ^^til-ir-i:4-§-t 

[36] ^7] ;«fl 2 ^TlH A^ •^<y € '^R>4 t^LVifc^^l-a: ^'■71 3^7lHl^-1 "J-§-7l 

aV-§-5]D^. olo]xlfef-el-2:PV24#''fl7l-^'^5]o] Sjlfe'^^(7b)'^ 
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[37] ^'•71 T^i] 3^n^S] -^-^^(4)^ ^(5)3] -^o]] 1 mmo] sj-, 

4^3) 51-711 ^ 0.5 mm ^]t}S. ^?\] 3.^ *M A)..§-^-i- AS. iVcf. 
[38] ^J-71 4 3 ^^1^ ^^(6)'8r 1^ ^d^^ ^ 9X^^, 

[39] ^^"^ ^ ^ ti- «11 2^ <>1 IJ-^! «J:-§^ *1 -i-^H 7l->:l- ^11 2^t\^ ^A] ^ 

^flAlt> IJ-'SI- <^l-§-«>^ 71 7}^iv c\^t}^ ^^^cf ofluixl* 35 %^Sl 

[40] £ 1 ^ ^ -HI >^]-S-€ 'a-'a- all el <H ^-i-i- <>1 -g-tl- 71-^ 4S. 
^^Vc^-^gtoicf. 

[41] £ 2 ^ 3^ ^J-^l* «>l-8-lV «l:-§-2l-'8«Hl>^i ^7l ^^^^ 

;5i7l4^<Hl ^tbH«»lai.£.3^«]:-§-f'fi1 ^7] ^''^^ M-e^^E ^7l3|-^ofl ^^v 

[42] £. 4^ -& ^^li'M 4-8-^ 7}<i^J-^l5] H-El-v]!^ 

[43] * 2.^^ ^^-f ^«»fl tfitl-^SlSl 
[44] l:tI**d^2:Mfl#^ 
[45] 3:vfl'?-^^4:iq^^^ 
[46] 5: ^^^6:^^ 

[47] 7: ^^2^'<'\7} ^^l^t}^ «g ^ 7a: te^SoV^V ^4^^ *^ ^ 
[48] lh:^^^^}S^^^P\^W<=>\ 5a^"^^ 
[49] 8: iHI^ 71)^-8- 9: 7]-^^^l 

[50]' 10 ^ 11: 12: ^^1^^ 

[51] ^^^fil 7>^€-#^^^^-S-7lfi| ^^Ir^l^o^ -fi-^^S] ^^-ir^m 
^^^(5)^S.'H,-f!-^^S.^5a^^>«']-§-^4^ ^^t-11 ^^j^^-B-^^ls. 
A]-g-«>fe ^-f , #2l-2:47> '^AH^ 'S-^'^^i ^^l-T-oll'M 200°Col'a-^S. 7>«iSl-7ll 
sj^-B-^^fil *i^.?i7l^^^sl ^^S.«y«|-<=i aiisi<H ^"S"^ 

nHHS.1}-:?i(microdischarge)«>l ^'11^ ^^-^il^^i "J^£l<H W^ll ^^^^1^. 
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[52] 4^^^<^1 ^}\^ 41- -^^^11- «Jr-§-7lS Al-^^Vfe. , o] 

[54] 4^1 ^«fl "a 91 n'^i ^S-fe -g: t i ^1 ^1 ^1 7]-i: 

^S^^-Hl Il-gr-i: ^-1- §i^^. ^7]^ «>!4 ^o] 

[55] ^ <H] A] tl- 1- o] -g-e]-^ 7l ^4 71-1 °J o] ^t\^ 7i 

•^m^l-t 35 £ ^ safe Jl47> 

[56] «f7l 0)1 Ai ^A] ^^11- ^tyc^ ^ ^ig-i- cl ^^2) OLS. -i^ ael vf, 
[57] <^A]ojli> 

[58] £ IS] -^<a- Mll2]<H U-;^ ^-g^ o]^^ ^^7}^i 43i ^^]^ ^]4r^<^, 

7>t^*l(9)l- 7>^A] f];^) -^^-HlAi t4s4 Jl41- «1-714 

[59] nJl,^-§-7lfe50cm^o]ofl 4^ol8nun,xflJgo]6mm^^^^(quartz 

tub^)(5)-i: 4-8-^5^4. ^-§-7] vfl^ol] #42:4# ^'^ ^1 ?1 7] ^ «ll 
5]^^^(4)^S. ^-§-71 4^*11 20 cm ^013.-8:^ S];^ o] 4 mmSlfe 

>:Bllol^l>: ifl-^^^(3)^S. ol-§-«l-^4. ^42^4* ^^^^l^lfe 

:^^(6)«-S. ^4^7V20kHz, ^tfl lO kV^l 100mA44 ^^3^1^ 

SL^^^-t 4-§-«l-5i4. ^^^4 oj-tvil-^itfe -y-a^d)^ -fsfl 44 I5cm 
'fi] -B-^^s. # 30 cmV^4 7]^1- £<a4^4. *-§-7l tfl4 m 711 ^-8- 
^''llf'CS) ^■'a-^^fl ^-§-^^ *»1 ^fe -B-el'a-B-l- :iz.. 37171- io~20 
n||4^(mesh)^ 5wt% Ni/Am #"11* Ig 50 W4 «y7>4^3L(ol afl, 

tl7> 3 kv ^4), i ^41- 4-71 S 2»11 44^5i4. 47) S 2«^14 
444 ^4^^ *-§-^> '^^''l 4 o] AV4?->i^ l-^l- tl- "1)44 
ol'a-4€4:4 •i-^4 ^^s. 4fe «-il€-^s., ^^£fe 4 1-€4 
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t\7] JL 2^]^] ^ 9X^ ^ol. 7f<i^J-^l(9)l- 7V^^1 5-1^1 ^al, #^11 



S2 



(%) 




H /COHl 

2 


CH 

4 


CO 

2 


CO 


CH 


CH 

7 4 


CH 

2 


CH 

■\ f, 


CH 


CH 

4 10 


39.5 


18.4 


62.86 


1.10 


1.17 


16.16 


0.69 


7.80 


4.54 


1.15 



i\^^<>\] «V-g->a ^1 aife -^2^ -^1- ^11 ^Ji. 7> 20-48 oil 4^ tl 5wt% Ni/Al O^ 
infll. ig ^114-31, tiV-g-71 ^^011 ^aj-^ 7l-<i ^^1(9)1- ol-§-«|-«^ 100 "0,200 
"CS. ^£1- -1:31 ^'H ^^7l ^Ai<m 14 'g^a.fi.S. ^*3«l-55l4. <»1 
ufl s.2:i.Stj>y^Ag_|-^8ll 'y7>^:a^S.50WS.-S-<y«>^.S.o^, 0] l^* 

t}7] R <Q: ^ 5a^ ^''1. 7>'i^^1 ^S.7> 200 "C*^"!! ^^V7l 
^^^7} f^7>^ 1: ^ «»1 «fl ^-§-71 ifl-?-^ 

J^^^c^ %Dl|7V%^-i-7H7fl 51<H 7151 ^^^^•S-'^l olf-o1^^^4^ 
ojcf. o] 3).5§o)lA^ V+Bful-fe a «>q-fi1 ^^1-8:^71^?] £2^3011 
q-el-HE «>21- ^^<*1, «J:-§- 2:71 "?17>^ ^ilJ-^l 7^)-4:*f jl f'7V«>fe 

^oV^^s ifl^si ^£71- >^'g'€ ^-i- sl°.1 W. 



^3 



71-1^ 


^S)-^ (%) 






H /COW] 

2 


^1^£( 
»C) 


CH 

4 


CO 

2 


CO 


CH 

2 2 


CH 

2 4 


CH 

2 6 


CH 

3 6 


CH 

3 8 


CH 

4 10 






40.18 


25.07 


51.81 


0.0 


0.61 


14.13 


0.48 


6.22 


3.34 


1.41 


100 


36.13 


22.98 


51.70 


0.0 


0.99 


15.54 


0.05 


6.29 


3.26 


1.40 


200 


93.68 . 


93.87 


80.38 


0.0 


0.0 


0.07 


0.0 


0.0 


0.0 


1.21 



<^Al<sl) 3> 
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t}^^^] "^Ir-S-^^ Si^ -fr el -8-1- -f JL, 3.7] 7} 10~20 °11 4=) •?! 5wt% Ni/Am 
^''lll- Ig ^H^:il "J:-§-7l2l 5l^ofl ^^o^ ^^fl 5]^^^(4)^i.' 

^^el-^^ti, ojaflo^ ^41- §1-71 jI4i M-EfvflSicI-. 
[68] «|-7l jI4<^)>^^ 5I^«1-Sf ^o], -^^^l-^l 33^ -foils 200 ''C7]-<i oil Ai 

[69] S. 4 



7>'S^J- 


?!^^(%) 




H/CO 
2 

Hi 


CH 


CO 

2 


CO 


CH 

2 2 


CH 

2 4 


CH 

2 6 


C H 


CH 

3 8 


CH 

4 10 




32.00 


18.46 


60.30 


0.0 


0.36 


17.60 


0.11 


6.47 


3.21 


1.14 


ICQ 


37.12 


17.25 


61.30 


0.0 


0.78 


14.77 


0.50 


6.98 


4.07 


1.29 


200 


96.75 


97.28 


91.74 


0.0 


0.0 


0.04 


0.0 


0.0 


0.0 


1.13 



<^Ai<m 4> 

t}r^:^o]] ^-g-A^ o] §jlfe -S-el^^-frl- ^Hf-Jl. 5L7l 7]- 10-20 ^141 ^ 5 wt% Ni/Al O 
^Pll - ig ^11.^:11, HV.§-7l S]-^^q-(4)l- ^ cfl^ ^ir 4-§-*>^4. ^-^1 50 

^^(6)^ ^■g-7l'>ll ^^^l-oL aV-g-71 ^-^<=H1 ^^^^ 7V1 ^^^1(9)1- 
ol-§.5]-oi, 100°C.200"'CS. ^£1- ^el^^i ^Ajoi] 14 :i.o^«V 0.3. 

*l-7l j£ 5<^^i "^^^ ^^1 -=^1 4^ ^-f <^l£ 200'>C 7}<^^M, 

>a-7l ^Aloll 2 ^ 3«>ll^i^ Hl^t^ 141- "^Si^. 
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7i-<i^ 

»C) > 


(%) 




H/CO 
2 

«1 


CH 

4 


CO 

2 


CO 


CH 
2 2 


CH 
2 4 


CH 

2 6 


CH 

3 6 


CH 


CH 

4 10 



[70] 
[71] 



[72] 
[73] 
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^1-^ 


38.06 


21.87 


56.74 


0.09 


0.55 


14.49 


0.15 


6.27 


3.54 


1.15 


100 


38.51 


23.13 


52.57 


0.13 


0.68 


12.81 


0.17 


5.79 


3.28 


1.25 


200 


98.01 


95.83 


91.49 


0.0 


0.0 


0.06 


0.0 


0.0 


0.0 


1.06 



[74] '^71 ^^](^2^^] ^^M4$\ ^•f.«fle|<H«,J-^<Hl ±3.^ ^^^SOWS.'H 

£tV. £ loj)A-1 x4e|.'^ 7l-t^^l(9)* o]-%-^<^ 200 'S-Hl-'fr^l*>7l 
^SL^ ^^^30V/S. ^]:^^ mkJo]^. ^\ t^l ^'a-'i>^l«i2vfl;^l4«ll>«'i 
ol|M^l«>1'^.288kJefl 

[75] 7]^fi1 #Dllw}-§-5l pfl^fi] ^^#6] 94 «]-§-^£ 700 

°C* 7] nfl, 700 "C* -fr^l *}7l^ tl: ^ ^ 125 W, ^Va] ^ 

■i-^S] 6flM^]^.2.S.fe450kJ<Hl 

[76] , ^'^g ^ 1- <>l-S-«|-fe ^ -f. 7] ^S] HJ^ 3). Hi 51«1-51# «fl 64 

%S] oflui ^^11- 4;al ^ :^ o] 5) o] 36 %S] «»im ^11- ^ ^ 5Jl5ai^. 7] 

Dfl^ 98 % ^-§-^5. 800 Ml H*!-^ 4-8- "HI ^1 7} 522 kjoi as. 45 
%oi oflui^l7>^;g-siSi4. 

[77] -S- £ HI M-Ef'd ^7171-1^*1(9)51 ^-f 200TS. 7l-t«l-fe 800 

''CS.7f«i«l-^ jg-^-Sl ^20%^SiS] oflulxl7l-4:til^4(£4^2:). 
[78] <'a>^H5> 

[79] -&^'^H5«>lMi^.^-§-7lSl ^^iS-Af-g-i^^-^^^lfil f^^l.^;g^ol 
oi-ui «a-^Dlu|- o)-§-tH ^4* ^ ^b^l ^51:4. 
^7] -gAH 14^'ytl-^J-^H^i "^^71 ^^im-f ^^tVAi-oissi -y-^niq- 

H^Hl «1-Jl H ^ Oil SI ^^^(4):^S. ^-i- 20 cm <>1 S. 3.^ t}^ ^7] 
^AHi 14 ^.-ytb 2:^«Hl>^i 'L>-§-'a^-i- *f5^4. «v>-S-7l vfl^ x^lH: 7ll^-g- 
#°l)f'(8)«]-'a-^'Hl ^^-^-^i^] -^^^^"^M: 3.7]7} 10-20 nll4=l?l 

5wt% Ni/Al ig ^H-f :2- 50 wel ^^1- <?]7Hf^ si-^ 

7}'i ^^1 (9)# 100 °C<H1 300 °C4^] ^^i . ^71 ^ aHI 1 31- :^ t!: 
■ ^J^«.S.'i^#^«M^-^^.'='1«fl^ ^3l-l-«^>7l ^6'^] M-EfvflSicl-. 
[80] *l-7l S 6*H1 ^ wl-fil- #ol . ^ ^ AH] 5<H1 ^ ^£1- 300 "C^^f^l 

^^£^7] ^aH] 1 vfl^l 4fi1 ^21-^fe t:l-S7ll,-^<at}-^^^*M-Bl-iflxl 

«l-§-^> ^-3-7lfe-^^'^'»il'^i ^^11: Ml<Hl>«'i ^-atlrS^l-^^ ^^-S: 
[81] I£6. 
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^^-^ (%) 




H/CO 

2 


CH 

4 


CO 

2 


CO 


CH 

2 2 


CH 

2 4 


CH 

2 6 


CH 

3 6 


CH 

3 8 


CH 

4 10 




39.31 


24.54 


60.42 


0.0 


0.64 


12.09 


0.16 


4.69 


2.22 


1.08 


100 . 


39.82 


24.39 


63.53 


0.0 


0.54 


13.01 


0.45 


5.04 


2.49 


1.06 


200 


41.70 


24.29 


62.35 


0.0 


1.03 


11.89 


0.74 


5.61 


3.28 


1.15 


300 


34.56 
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10-20 "114=1 91 5wt% Ni/Al O^ #''lll- 1 g ^n^il. 50 WSl ^l^}^}^^"^, 
<q «. 7><i^^ll- 100 "CHH SOO'C^I-^I -i-e^H ^^^V5^^. ^ *>7l S 7 
«11 441^514. 

si-71 n 7011 Ai -y: ^ SI^ , ^^1 ^1 6^1 >^ ^ 300 "CS. 
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^1 l^M SXo]^],'^^] 7]-'i^J-^l(9)Sl ^£71-200X^^1 400«CS.-f!-;^lSlfe 

aflelol H^v^ ^-g-i- oj-g.^ ^^^^71-^ ;H12: ^J-^1. 

^^^7>il- 43^t}7] ^eH. «J:-i-7l3l t-i- «H f^^Hl -^^*llsl 
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S]^^d^(4y>\] 3.^^^^ ^^(6)# 'y7f5l-<^ ^^i^(5)^S. ol^<^^ 

^1-71 3 ^m^] ^^^7>:i:# «J:^7lsl afl#^(2)l- ^*fl 
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ol-§-t}:^^^7l-i: 
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al) el <H 6) -g.^ 7>:ii «<J^ . 

^1 7'^ofl $i<HAl, >S-7] 1 7l-"i^Al(9)Sl ^H7> 200°C xfl^l 400 

»cs -fi-;^] s) ^ 4^ ^S. «11 el <H 1>4€- "^l 

^el-ati].^ ^;«fle>fe "=g^(7a)# ^]^^^ ^H^lfe #el■st>l-Sj■ 

^1 7^<fl $i«H>»>i. -^-7] i'l-^^^(4)^ ^^^(5)S1 S1^<H1 ^^-i- 0.5 mm 

6l*>S. a^«^e1 4-§-^ «>fe ^i-'S- ailel<H nj-^ «>•§-§■ 

«>l-§-tl:^^7V>i;*ll2:«,}*a. 
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